Background -The usefulness of spiral computed tomographic (CT) scans of the chest with three dimensional imaging (3D-CT) of intrathoracic structures in the diagnosis and management of paediatric intrathoracic airway obstruction was assessed. Methods -A retrospective review was made of five consecutive cases (age range six months to four years) admitted to the paediatric intensive care unit and paediatric radiology division of a tertiary care children's hospital with severe respiratory decompensation suspected ofbeing caused by intrathoracic large airway obstruction. Under adequate sedation, the patients underwent high speed spiral CT scanning of the thorax. Non-ionic contrast solution was injected in two patients to demonstrate the anatomical relationship between the airway and the intrathoracic large vessels. Using computer software, three-dimensional images of intrathoracic structures were then reconstructed by the radiologist. Results -In all five patients the imaging results were useful in directing the physician to the correct diagnosis and appropriate management. In one patient, who had undergone repair of tetralogy of Fallot with absent pulmonary valve, the 3D-CT image showed bilateral disruptions in the integrity of the tracheobronchial tree due to compression by a dilated pulmonary artery. This patient underwent pulmonary artery aneurysmorrhaphy and required continued home mechanical ventilation via tracheostomy. In three other patients with symptoms oflower airway obstruction the 3D-CT images showed significant stenosis in segments of the tracheobronchial tree in two of them, and subsequent bronchoscopy established a diagnosis of segmental bronchomalacia. These two patients required mechanical ventilation and distending pressure to relieve their bronchospasm. In another patient who had undergone surgical repair of intrathoracic tracheal stenosis three years prior to admission the 3D-CT scan ruled out restenosis as the reason for her acute respiratory decompensation.
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Intrathoracic large airway obstruction is a clinical, diagnostic, and therapeutic challenge in paediatric emergency medicine.' Some patients present to the emergency department with severe respiratory distress and wheezing, and the clinical differential diagnosis between reactive airway diseases such as asthma or bronchopulmonary dysplasia and intrathoracic large airway obstruction becomes important. While in acute asthma the treatment is primarily directed to bring about bronchodilation, in intrathoracic large airway obstruction this therapeutic approach may be of no avail. Spiral or helical computed tomographic (CT) scanning offers certain technical advantages over the conventional CT scan as it is faster and more sensitive in detecting small lesions,2 and minimises motion and respiratory artifacts. This technique allows the production of overlapping images without additional radiographic exposure. By using specific computer software, high quality three dimensional images can be generated from the multiple overlapping transaxial images acquired in a single breath hold.3 When this technology is combined with intravenous injection of radiolabelled contrast media CT angiography is obtained.
Diagnostic efforts to identify possible obstruction of the intrathoracic airway include fluoroscopy, CT scanning, magnetic resonance imaging (MRI), bronchoscopy, bronchography, or any combination of these procedures. 4 Among the non-invasive methods only spiral CT scanning with three dimensional imaging (3D-CT) provides three dimensional information.56 However, its usefulness in paediatrics in general, and in paediatric intrathoracic airway obstruction in particular, has not been fully explored. We have therefore evaluated the usefulness of this technology in five patients who were admitted to our paediatric intensive care unit with possible intrathoracic airway obstruction. repair ( fig 3A and B) . The patient subsequently underwent heart catheterisation which attributed her respiratory deterioration to cardiac dysfunction. Inotropic support with dobutamine was started and the patient died after three weeks of treatment. 
Discussion
The five patients described here had an underlying respiratory disorder that could be explained by a possible airway obstruction. In the first patient the combination of tetralogy of Fallot and absent pulmonary valve is known to be associated with airway compression by the aneurysmal dilation of the pulmonary artery.7 These patients may require more than one surgical procedure to relieve the compression and the function of their respiratory system may remain chronically compromised. Following heart catheterisation, the 3D-CT scan was a quick confirmatory study in this patient which delineated the airway segments compressed by the dilated pulmonary artery. Since this clinical entity is well known, we felt that the 3D-CT images were sufficient to confirm the clinical diagnosis and no further invasive procedures were required before surgery. The 3D-CT scan in three of our other patients who presented with frequent episodes of respiratory distress due to lower airway obstruction and were refractory to treatment with bronchodilators provided valuable information as to whether or not bronchoscopy was indicated. In two cases (patients 2 and 5) the 3D-CT scan conspicuously delineated stenotic segments of the tracheobronchial tree which were subsequently diagnosed as segmental bronchomalacia by bronchoscopic examination. Bronchoscopy was also used to determine the degree of distending pressure that adequately dilated these segments and maintained them open. Bronchopulmonary dysplasia8 and recurrent episodes of aspiration pneumonitis, respectively, were assumed to be the aetiology for this clinical phenomenon. However, in patient 4 a normal configuration of the tracheobronchial tree was observed on the 3D-CT scan and thus bronchoscopy was prevented. Severe asthma was considered to be the cause for his episodes of bronchospasm. In patient 3, who had undergone a surgical repair of the trachea at an earlier age, the 3D-CT scan was also used to rule out restenosis of the intrathoracic airway as the reason for her deterioration without requiring bronchoscopy.
The importance of adequate imaging of the paediatric tracheobronchial tree for the investigation of possible obstruction has not been emphasised in the paediatric emergency and critical care medicine literature. The use of high voltage added-filtration radiography is cheap and helpful, yet not sensitive enough to detect changes in very narrow airways.9 Bronchoscopy is a useful diagnostic modality, but the passage of the bronchoscope may be impossible or may not be advisable through severely stenotic segments of the airway. 10 Tracheobronchography in such cases can delineate the overall configuration of the tracheobronchial tree, but can also trigger an acute inflammatory process of the airways which may lead to death. " Thus, fast and safe new imaging techniques should be appreciated if proved to be beneficial. Ultrafast cinetomography has been used to study infants and children with airway obstruction by displaying dynamic changes of the airway calibre during respira-tion.'2 This technique provides good anatomical detail of the airway and may demonstrate the dynamic collapse in cases of tracheomalacia and bronchomalacia. Our experience with 3D-CT scanning in these patients has also been valuable.
The 3D-CT scan is simply a computerised image of the axially acquired CT information. It does not therefore add new information but displays cross-sectional anatomy in a multiplanar manner.'3 The three dimensional reconstructed images help physicians to visualise and understand the complex anatomical relationship within the thorax better. Moreover, the software used is capable of creating an image at any arbitrary orientation which may be particularly useful for surgical planning. "4 In patients where the clinical diagnosis is well known, such as in the first patient with tetralogy of Fallot and absent pulmonary valve, the 3D-CT images may be sufficient to determine the extent of the airway pathology and whether or not surgery is indicated. In other patients who present with frequent episodes ofwheezing and in whom reactive airway disease is uncertain' the 3D-CT scan can be used as a non-invasive diagnostic tool for ruling out intrathoracic airway obstruction.
In summary, 3D-CT images of the chest in patients with suspected intrathoracic airway obstruction provide useful information. Negative findings on the 3D-CT scan may eliminate the need for other invasive diagnostic procedures such as bronchoscopy and bronchography. However, when the 3D-CT images indicate a possible tracheobronchial obstruction, further diagnostic investigation may still be required.
